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(54) NONVOLATILE SEMICONDUCTOR STORAGE DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an EEPROM, in which coupling capacity 



between a floating gate and a control gate is increased, and the dispersion of memory - 
cell characteristics based on in-plane dispersion in the etch-back process of an 
element-isolation insulating film can be reduced. 

SOLUTION: A tunnel oxide film 15 and a first conductive layer 16a are laminated on a 
substrate 1 1 , a mask material for partitioning an element region 1 4 is formed onto the 
first conductive layer 1 6a in a pattern, the first conductive layer 1 6a and the tunnel 
oxide film 1 5 are etched successively, and the substrate 1 1 is etched to a specified 
depth to form grooves 12. Element-isolation insulating films 13 are deposited, while 
leaving the mask material, the insulating films 1 3 are CMP-polished so that the mask 
material under insulating films 13 is removed completely and the face of the first 
conductive layer 1 6a is exposed being flush with the plane of the insulating films 1 3, 
second conductive layers 1 6b constituting floating gates 1 6 together with first 
conductive layers 16b are deposited on the first conductive layer 16a and the insulating 
films 13, slits for isolation are worked on the second conductive layers 16b for isolation, 
and a control gate 18 is formed via an ONO film 17. 
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#. *^)-t)V7V"( rt<Dijni<DiQ— ttSr&tE-T&fcS?) 30 

4 3 \z¥st>mm<DX Yvnu^n^-y^^r^,. 

[0 0 4 1 ] 014~02OH 013©*57-KI 

m-?£oiZ> pIy'j3>SIl li:$1*, ->"J3>K 
(fcl4 1 £j)-LTX by/1$t4 2 01 30^5-$ 

$ i 1 6 a Kjt^Tw»a«<0isv>ttiMm*.& 40 

U 3 h* (S i C) , (A 1 2 03 ) 

421JyU3>i«Ti65. Xh-y/W4 2 0lJf 

«. «fc»j*an**i*«ji 1 6 a©s#stfcni 

[0 0 4 2] f©i, 5fe©*««tn*K:. b>*;u® 
ftll5, SHill6a4ML, :®±l;7X^ 50 



ftfflW- 1 1 -16 3 3 0 4 
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**3 1 &rt?->Mffc-TZ> (015) . fig^T. X-y^ 
>^£froTSgl««)ll 6 a£A^-x>^U 
SiTf^ltiflf 1 2JWt5 (016) . x\zm?ftMi& 

iii 3^ita-r^> (017) . 

[0 0 4 3] MZ. -?X?tt3 law****!. SlCX h 
7/^4 2^*gti}-r-5*TCMPMaS:fi : 5 (01 

8) . cni:±o. 7-K*#to©w*»KiB«s*i* 

-tt*«i«an. ilitI16all XbyA*j4 2 

[0044] ^-co^. *©*««ira«»c, m2mmm 

1 6 bSWbTX'J >y h 3 2 SrSniL (019) , O 

nori 7 zMtfLLxmsmn&iz&QMwy-h 1 8 

(02 0) . Xh7/W4 2lt 

[0 0 4 5] X hy/^»4 2©/^->6Sit4Kj? 
ti. 02 1 {C^-T<t-5tC, NANDIEEPROMW 

=eu±.ji7u^mmz^ My hW2 0©*«C*ff»C 
*iy-X»5 2**E»5tl<5. *iBV-X*5 2tt. 
IS&ON ANDgHr^Sr-g-ifN AND7" □ y i^OD^jlV 
-X«^5 1 lzn>?? h-f-SE^Tfe-S. ^®IB«im 

M&mm®5 3\z±<Dmmmtmm\z^sf)7,hy/m4 

2ZA?->&l$,l,T&<Z\tlZ£D. tliOCMPJ! 

[0 0 4 6] fr&T. hy/^4 2£VX^#3 ltC^C 
-> U 3 >^blSffl & <h , £tt e. ©Pel \Z X >y 5 1 > ?<D 

TyU3>i«&ffll^«^ -?X^M3 1tlTi 
[0 0 4 7] Xhy/^4 2B»SKH -tiSLfc^ 

[0 0 4 8] HfCT. h«y/1#4 2tt, /^UWH 

mm<D *ftsf, * : tv±)V7i'-i nmmzMrfiznz 
mmmt&mmzmiz>z.t>bm%>-v&z>. m 
os h7>yx^©y-h«a*f»tuTi»jifibfc*« 

[OO4 9]02 2H -tOi^fttieiJiLT, >7- 
KHI8SWMOS h7>i?X^6 1 <F>f— hSffi6 2 «rX 
j^iBlifflMOS h^>v?X^ 6 1 H ^iUWH 



(8) ftfflW- 1 1 - 1 6 3 3 0 4 
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«. ^^u-t^yu-f rtT?©cMPWJioi%— tt*tjfitt» 
*>©£&&. 

coo5o] ^-^mmmmmzm^-f. mmim&fHn 

MOS h7>vX^«^<CDy— httffi^X hy/ttft 

T±E*«s«K*tr»T«Atf , ia 8 ic^-r^isy- h 6 

£#8tt-f ©X U y h 3 2 OjDIIgf, X U <y h 

3 2w«s*/hJnxTfffitT*. -e-i-rst. Hit 

JB 1 6 a «fc 0 jEHH-CS 2 #«J| 1 6 b -5 f£X 

U y h 3 2 ^JMX-r«.fea6lc«, m'f-ftMffi 1 2 ©*g« 
*/MHXTf ffi J: 0 < -T 5 - i«IT* D » CtltC 
«fc 0 9— K»*l^)©««{b*««ISSn-5 C 

[0 0 5 1] — 7- Ki»*lflI©*/MiPX'«ftt** J p 
(Rttl 4©«<!:U tOtf^fSBJltnB. SS^SHR 

»i 2cd*i«-«w(c*s?)o if«H© 

*a£0. 4 W m<hU fcTy^fel. 0 ixmttfttf. * 
fMliliO. 6(imTI.5. «3tSffitC*tt 

m^s* o . in mttnn x u * h *t*^ 
t»«. ffioT^^mwwoBsfk/Mipx^ffifr* 

i. ffiS©#&Ttt£©±TXUy h^JaX-TSZli:** 
[0 0 5 2] '©ISJjB^ftLT^'J-fe^TW ©$t 

mit&mzff&L^nmm*. xizmwtz. 023- 

B2 4lt J t<D$ZffiM<0&2mmmi 6 b«0/^-z> 

x->^>^fflvxi7*f7 itu«iittf5/'Ja>Sfl:I 
Xg{C«k-3TS/h-+ft©XU y K4IMP7 3£A"*-> 
VfzRI Em<D\*7-(X.y^>tf\Z£i0 % H 2 4 Ki^f 

<to, Txi/*j7 i tcK^stxfcHP 7 4<nm,m$* v 

*J7, h 7 2 ©MP 7 3©i|I,fc?mv>*i£J$0. £©<§(;: 
IKt— /1±KinJX3ft&VX^*f7 1 $i 7 f>m 
fill, i2itI16bSK7^I^f>ifH, 
■7Xi7«7 1 SfiJB|-rsc:tC«fcD, H2 5l:*tJ;3 
KiB2i**Jil 6 bOXUy hUPXjWMT-r*. 
[0 0 5 3] d(0*M^J©73ft-e^fM»X>J y b*g£# 

zfctbizmmti./^? la 2 6 (c^-rj; o tc, v 

X?fcf7 1 ©IgiJPd tf-/tftet*5. £©££•, V 
Xi?fcf7 l©IsgBIM§P«@ 1 (BP*>XU y Mf) <h±gKBa 
P*gL©|l|ffitt, 
l=L-2d/t and 

t&s. xu v hozziEmzttiim-Tzrctbiz 
5. 
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[0 0 5 4] ^/hijnX^J£«T©X U y Mf£#5SU© 

*. una. mi ©vx?*f£>i#©xgTA^--> 

X£*t©«fifcS-rc /hS^X'Jy hleSnx 

ffl©fflP£#-2>fc©T&-3<> L*->L,d<7)77}*T«. 
©VX£j&#j«XSa««&RT»*±K:. ffl££L©&l|$ 

"0 ®T^£KXy^>^£f?ik£-y-3f;:te. VX^tttT 

[0 0 5 5] Mfc, H2 4©ttffi«t&fS2WBJBl 6 b 
5lyf>yt5Iit, 7X?M7 1tS2ilIl 
6 b©X-y5 1 >^aS?Jt<&/h$<jiKbT> VX?**7 
l©HP*#Xy^>^£#K:«S^*<bV>5*fr*ffl 
^2ill 1 6 btC^Sn-SX'J v hCMP 

[0 0 5 6] 02 7«iCH^ra2«tI16b 
£^-A»]XbT. CCDXtCONO^l 7 ^LTW 
*f— M 8 *JE?riSLfc«**UTlri*. £©«StC??itty 
- h 1 6©#8ifflXU >;/ hS-^-zlSnX-r^CtfCj; 

T. «tt«©ONOBtl 7CD*«SBtJ»**/hS<3&*. d 

nwu w»y-M8, oNom7Rtf»»y-n 

^£tClifc*T3fca6©:*W\*-Xy^>i/»£^&<T 
30 ^SCt, «oTC©Xy?>^XS^*?#*l6»Bl 

[0 0 5 7] R±tH NANDiEEPROM0*ffi 
«*RWl/ft*«. Z\<DmWltZ.tUzmt>tlZ>h<D~?\tt£ 
<. fi^©^ ; EU-fe^S:^ll-r-5i^^$.g)NOR^E 

e p r omi; fc mmiz z. (nmm mm^^> z. to* ^m-v 

[0 0 5 8] 

y5 1 A*yi7XST©®rtA*7^^r{c»-^< ^^&'J-b;i/# 

ttCA^y + SfiiTSiiiS \Z LTc^Jf 5!tt#«^fB 
(EE PROM) t^©Mjg7?S^ffl«-r-l)^i: 

[0®©fB*^lttW] 

[01] Z.<D$&BM(D — ^fijjWck'SN ANDi^E E P R 
O M©^ =E 'J "t;P7 U"f ^©VSiaT* 3, 
[0 2] Hl©»&*9-H*ffi«T««Ufc»fiIiiaT 
50 $,^> 0 



(9) 



RM¥ 1 1-1 6 3 3 0 4 
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[El 3] Hi ©try hlfcfrfljlcgjWrL&WrfflBIT**. 

[0 4] ra*««©«isiaicfctt*->U3>s^Kifc 

*S©tt<££^-r»rB0T&3,, 

[^5] ra**«©«»x8fc*tt**^$M»»»ja6© 
[0 6] m&mm<D®mx.miz&vzm i Hmmmmm 

[0 7] naaftt0a»X8e£fr«X?£HBJaf&HR 
«#&<?>-©ttfi£. 0 2CD-O(7D'7-F^g(C^iS$ 

[0 8] in«M«©«aiaK*w-«»5«y-hoxu 

[0 9] W**«©«iftlSK:*tt*IW»y-h»riEO 

[010] it$fc0M©tJjgX8Kcfctt30 7 (C^(St«»r 
B0T&-5. 

[011] wjttt«©«jsxeK*tt4iwwy-h*» 

[012] ±GftffM®xaeXKUfe*ttMlC«»?« 
0 7 K*Nrr3»rB0-C ! &£< > 

[013] ^©5SW©giJ©mg0!IC«J:«NANDl!EE 
PROMC^tiJWHItfflfBaTfeS. 

[014] HII^OT©K®Xa(C*3tt«»X h y 

©xa Sr^-r »®0 t $> z> . 

[015] n**«o|Htiaic*W*'>U3>ttfl:g| 

[0i6] ra^agwroMjfixatc^ttssR^disufcjB 

[017] mmmm<Dmm3:mizt$ifz>%Tftmmmm 

[018] m3iatMc!>ajfixaic«tt«sR^MiiftRii 

[019] n*«s«©«isxaKfiw*»ay- h©x 
u hijpx©ttsg^^-r»fS0Tfe^. 

[02 0] IQJIdlMoS&nse&ltSIMfiy-NJMK 
[03] 
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* [02 1] £©?8BJl©^lcJSiJ©H;5gWcJ;5NAND^ 
E E P ROM©^ ; E'J-fe;U7' U-f fiU£©¥B0T&-S. 

[02 2] d©^BJ©Mf')S'J©lliS0U(C e t-5NANDS 
EEPROMCD^qEU-fe;U7U-f««a^jaiai3ISS^ 
^^fB50-e*-5. 

[02 3] r O58W©HK9J<0*»«K«t*»itty- h 
©X U >y MnXXaSWWr*fc*©WrfflHT?**. 

[02 4] R*ifi«©«i6X8fc**v;***fA<*-=. 

> ^xa £ * -r»f ffi 0 -c $> z> . 
io [02 5] isi^ig^j©s!3fixatr*3tt^j?jiy-h©x 

U >y hft]X©tt<&£^-rt*frB0T;fc3 <> 
[02 6] nHEltMa>SjBX8(c«(tft««P^?^-^ 

[02 7] H*»09©«jfiX8**»L;fc*iS«K::m* 

[028] a*©aeaE^a!*TF»(iteo«iixa** 

-TKfB0Ta5'g.. 
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